TI TLE AN END EFFECTOR OF A ROBOT FOR TRANSPORTI NG

SUBSFRATEBETThi s application clains the benefit of U S
woe@siizidonal Application No. 60/921, 946, fil edP@PUE100%5059102

2007, which is incorporated herein by reference in its

entirety. BACKGROUND OF THE | NVENTION Field of the

I nvention The present invention relates to an end

effector that is a constitu®@iTLREenber of a robot that

transports various types of substrates such as %Iass

subANr BNPERREQTOR O¥®R@BQPEQB TBAMSPQRTING SUBSTRATES

present invention also relates to a robot conprising

said end effector. Description of the Related Art The

si ze of Thiaspplisgadn clainithe prodof Uoh RebvikiogaliAbpticytsinal

5 P, BRE i § T i TaP B T PR g ce in i
supsitre@t € transport robots providing an end effector

that holds substrates is used when transporting gl ass
substrates, theBAGCKOGRQAUNDOH|TIEANYENBION becone

| ar ger. ﬁlefdroafr%ﬁgﬂl@tmrir%nber used in a robot t hat
t ranspor r wafers and liquid crystal
substr at e ipgesehitSlvomish tdlatts & alPaind 8ectdy, B8 is7 3 2coapghuent

is an_exanple of a technology relating to _an end
10 of meprbet oA reeh sthatafransppEh spHess tasstof pybsHaigywuch gs glass

Pa 93,17 i n : .0
R
t heboasemmisigpglid/ embeftdeics. t echnol ogy to the hol di ng of
| ar ge- si zed gl.ass_su sira s, referred to as eighth
gener at | €8S £ is the probl em of bending
of the efgl 6L @FtePssiRPR HLHRetidnt o€ BRIBCrHRA FidhR has
to use end effectors that can hold | arge-sized

15 sutsstntht ewomktlarganacabmparhengldsiinatrsed sige efjliqyd arystal displays.

R Y TS e R

pafstisedv@Eh Wahspb i1 Z:8 dueht ks, thede hbétv ek Beoyehdhg kdBecome

di spl ays. SUMVARY THE | NVENTI ON An obj ect of the

pr sgant 4 Wansneit oreiber iscitoy Fahet ehat enasperts semisendusgar wafers

N A e N AT

20 subsinié eba teeholo@dreladingso eh gid ff@esranatsilyrate transport robot.
substrates, and a substrate transport robot equi pped

with sai8lthaehd? PerioMNo- prOAddP Wistscatn B esciestcoppuning a
pr ﬁﬁ?ﬂﬁy of carbon fiber-reinforced plastics, in the case of applying this technology

to the holding of large-sized glass substrates, referred to as eighth generation
substrates, there is the problem of bending of the end effector in particular.

25 It can be desirable to use end effectors that can hold large-sized substrates.
It can also be desirable to equip a substrate transport robot with such end effectors
for the purpose of transporting large-sized substrates, particularly large-sized glass

for liquid crystalline displays.

30 SUMMARY OF THE INVENTION

An object of the present invention is to provide an end effector that is thin,

is resistant to bending, is lightweight and can be adequately used to hold large-sized
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invention is to provide a neans for easily producing a
| ongp7@ned peflf ect or. The present invention is an end
w@tdosar4rl of a substrate transport robot, conpPCHUMPO$059102
upper plate made of fiber-reinforced plastic (FRP), a
| ower FRP plate, and an internedi ate nenber arranged
bet ween the upper plate and the | ower plate and
copipsd sibstentes mofeied itahs Sghte gtedationebsthueesg iralipsubstrate transport
consi sting of alum.num, stainless steel and, .
hotpt SABPRYA B e %3‘%?1%?@?%8]3]?0%05 Ahppresent
1 BREnticHs & BBy Riclal R&Hs P5r AsiiPHBREER Q%l%ée%eeff tor.
benzo%fsoiaz@tlmg feiaber .nsl nr a(sjlgﬂji on,1 ?he resenteC or
i nvent i ohhg ptea¢re Snyentian gsilas tandt afertoand posubsiratb dtansport robot,
equi pped with the aforepentioned. end f[ﬁgct The end
5 of ruBb G Retp Beanids i BRE s sed alists CRPoA oo FRP
uppte, Qﬂlcﬂﬁﬁnte%mle@ﬁé@rmahsér%aﬁge@wbmé@@mgﬁ @pPat TBAD@E lower
arranged there between. This %[pe of end effector has
a Blatepingrcomprisineus atchighsdertedfromcthe geoupoopsisdegiobrlpminum,
a1 SRS U ol P B bR EC TR Apar DBy Aerth fiber
exaimlatid fib& d@raqdigiatPhcpy Oasazeisoxagolt fibel i cal end
effector can _be conplex. Production is particularly
10 gj f i cultn pddlitione thePEcsett BYHIOR; ISHISNE ©pplstiaty Gagspprt robot
us j [ [ tes and the I|ike.
Wfg%%ﬁee?ﬁggtg&%%f(?%?gﬁtg%ﬁegtg@?ﬁ?%ﬁd effector of the
present Tinvenitdffentor afitheerieotiveadiobys simpalsgd béiam npydr ptate, a

pl at e- shaped nenbers,. t her eby maki th roduction
pr %@P%;%%P?@F%‘ieém eﬁa?af@gfeﬁeiﬁﬁveeas Ihishs of end
upp@scdt BlsLa AVRE sRhabR aRd it efrt®els aldengREP&In]F 3P carbon
be transported to a liquid crystal panel producti‘on

15 pl tih¢r-ramdorasd emtd readts. wilt hiddittone itphlamtentldes produnii@nicbsts to be
produce the end effector. .In addition, .the end

o REUES: OF ERE0 S, LERHPeHORRRFSH 4y T Eny gfector can be
COgghpISLAPRIduCRREK paftidulaEVRIffiphiaiehe e NIWTipEddiging end effectors
fiber-reinforced plpasti c, and an internedi ate nenber

mathe ust with gighthgencratian pybsyates arckthe ke hWibyespay-te Hapeaint, the
fi - kel tic, lnt a ugi 0 L
e s 8RR salch SRR G, apinating

20 | nplatd-shapahmembeisi thicadbyanaldhd erruabdwotion pas@ed extraiidlE Simple.
can be enhanced as conpared with end effectors,.
coREPREHNR (e spsce depdmer Pigisy lavsmpids prd iggraieigfesmember can
Ac i c t i ' :
perl e Rar e KEPIRR Ly RE IR FOATR0T Hhal bt ERcfbich Mhin the
pr phentbednvehidnsly peduge ther énsltafiecios parti cul arly usef ul

in |ong ]g]gd%(ﬁf.fec ors su h as gq%se used for. eid.ghth :
gener at i Bnaddiliet rthe sDdNBFestRrer! theneroasity iarqrioh o dFomposite
25t h@orﬁﬁt%%ﬁrbtf upB¥ed RV mtw&ﬁﬁﬁ{%Jﬁﬂerfkﬁ%rcg@m@%,ta%d an
material or reinforcing fibers for the upper and | ower
pl mtemediate member made of aluminum, stainless steel or honeycomb-shaped
fiber-reinforced plastic. In the case of using an intermediate member having
different characteristics in this manner, vibration attenuation characteristics can be
enhanced as compared with end effectors composed only of carbon fiber composite
30  materials. Accordingly, contact between glass substrates during bending of the end

effector can be effectively prevented. This characteristic is particularly useful in

long end effectors such as those used for eighth generation substrates.

2



Consequently, an end effector can be provided that is
bonm7hrghtwei ght and thin. In addition, the substrate
W@ e@ssp@et robot of the present invention can BPET/US2008/059102
preferably used to transport glass substrates in a
liquid crystal display production process due to each
of the effects of thinness, inhibition of bending and
reduced Merghtr, dfc dndeffaitor efiteerpicsse ciinenﬁloreérﬁ@loym carbdefiber
substrate tran,sgort r.opot. of the% Shg i nvention is
pafmRRM G MpeHrersr ZNOTeing Hri r YR %’é lgrag splates.
Subshdcal&Rly! ST &ld Gfbclo? cASH &mdadgl%% f 434 B,
due tgatﬁgyirextreme COhlcgh %gndl ng mh”ﬁélto y eftects
descri bebh @blowm, thdoswbyteate tiahspoptr mbenef thepeesentonvémionatan be
to ej hth ene at i nsubstrte, but. r.at her :
5 caﬂreﬁ%?tdy a1, T Cgp BT o Tof REporAde g Broguction
EQLRS t@%@clﬁé’pﬁfer&ﬁe@é AtthiBheds hARIBASSE BaHIsly Alde®duced
B EF DESCRI PTION OF THE DRAWNGS FIG 1A is a
pewgmét:pf the a,fp@menw@d ¢® elifcctver Hwasibytratou transpoFy @bot ¢f the
pr%rse(seenn[t 11|1Vr?\1/1té% | ar‘uc’.i_.\?i ef;eré;)lea g‘og ha?dl la?xan%)edﬁlgs s&%%rates

| Sroflertddofit ay icpvtiDheitattorasisaateé das t@l’tﬁe efkfre@t®r high bending
the present invention in which the interpedi ate nmenber

10 j sinkitory effpctedoseipd] 2hpv o rilewgver tes pragent g1vapiin/is padamgited to
Vi E
vi Sidcfrah s 5 WA Ry aff DB R athor sizes
I nuegihdsanbstratastund Bubdt@tds otler thedi ghdse subsbes. | s a
U-shaped nenber; FIG 4A is an overhead view, FIG 4B
is a side viewand FIG 4Cis a front view of an
exanpl e of angRIAFYESCRPPTION (BE THEEBRAWINESNti on in
whi ch the intermedr ate nenber s nade ol

15 honeyconBIGsHApl@dl rspetive v1bwr EI,G RBGn gvdrkead Qwewmendthlc. 1C a

t f f bst r at
P r UG Hai 498teh i frat g RS PR
t he presem 2AnY g6ide ftw al?ﬁ&‘f@@l B QNTot vIdwe o PREEGRFEDf an end

EMBODI MENTS The foll owi ng provides a detail ed
expifentert ofothe afresgnt Bwvantecnf mcwbich ghel ideryradiase enonibgh spahpllow

ro resent invention with reference to the
pe%{angula}ﬂr?sa‘p 1 shows an end effector 12 as an

20 ex anpl e PIG. BAds pii szfil‘iéadl Wishe RIGOBB I £51d¢ Aiewsand FIG. 3C is a back
per spective view, I B an overhead view, and FI G
| CVigWspljan iratplel ‘hf tnhlegd fieRior ©F the REFRaNefVERtQRY 1 which the

Eii?érhl%ﬁﬁteor‘heﬁﬂg*ﬁg’ﬁast trehtbefrade of

r-reinforce sonetlnes sinply referred to
as FRP hEl:HAas arem)e;rh@adlm\erFlﬁl 4B & d6derade afl FFGRIC aedfront
anVljertg gl?delxgrtnle)le 0 an en ff%rctro?no ﬂe %?ésve\gtepnvtegt?onu PI‘P which the
25  intermediate member is made of honeycomb-shaped aramid fibers;
FIG. 5 is a schematic perspective view of an example of a substrate

transport robot 30 equipped with an end effector of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

30 The following provides a detailed explanation of an end effector and
substrate transport robot of the present invention with reference to the drawings.

FIG. 1 shows an end effector 12 as an example of the present invention.
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plate 14 and the |l ower plate 16 selected fromthe
gr oup1ceomeirsti ng of al um num stainless steel and

whomeszeeb- shaped FRP, and has a hol | ow structRECEUS2008/059102
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overall. Furthernore, although the exanple of FIG 1

Is an exanple of a hollow structure, the end effector

of the present applicationis not limted to this

shBp&,1 Abivt peaspedlveai@niiGyl Bias ol értlest viewt andeEIGThe naide view.
are partlcular tatlons on the conpositi f

¢ hi PRPCSERIF iy 3%4 PHertofat 20y SAMRISCE 1 AFpRRer ﬁfaéﬁ 34 poade of
angp&LgindrQues %IBL‘[?LI @orﬁ@t&m@@gn@ _ls)’\f'e@é?“rerdé}ﬁ gerFRP h'gPetu%{ffe?) & lower
known as FRP can be app nore types of

t hplste Ifamedd efl R Rrayd &l m@erbedumdemherd@rﬁmanga:d lpatween the upper

rb ara d 0 0 ar aphenyl.ene
bRl iR 1 et ottt T haRaby FRIBRR TR fpaluminum,
r ebtBin@se iskgl hhd ﬁbﬁeyc&%rsﬁ%e@t Erlpi hdt e Phasdw %truarthpes 8verall.
materials are avail abl e connerC|aIIy, and ma
f oFwitlbrinare attkwgbﬁh@ exapfiple OﬁFIﬁ d lls@nmgampbm%ﬂe‘r@iow stgucture
aVFhe Ele?feg{a otr tlha geasgntaa]pa dca fon 1 ngﬂl f?edo %ss aH) rg)l?t caX also

avalla teri'a ev ar(

Thesgloliabelig striia@trear e | i ghter and |nprove

characterjstics contributing to resistance to bendi ng

are used lﬁﬁr@fi@rrmqtlcwrhr@gg Wﬁﬁ en the comnesiiion of the FRP Serving

fi

fi Sg{hse Iﬁ%&{ldﬁ e (E](‘%fger %&? tpL ?eg %ﬂjﬁgl}hasl? P\% ic) are‘g on Cd? f Qg‘&ge range of

hamategiabk knewaiak ER®lcas be app’[wdu Mu® a@fmatd Oypce 0PhOscGRatcALls may
val unme i t he v | une

309%
; atls 8%%?@&%@@1 aijoq. %‘F %hﬁrrsearamui ﬁgertwwp Ypaiaphenylene

of LdBbLIHER ole%ﬂ;‘h"f‘é refdrgiidiion fhothOBliRfoR8R: AR Bicorporated in
menber having high vibration attenuation

chtheataste.i Ehdse matgiabisraiveeldble Thmmeforlénent inay belformid meo the
ratio preferably 40% or

*eiiPe PE ity FhBP < ssiume Ry Busiyt i ALy ba ifmies of
f i bh@ercaal RQivhilsile Batdra® ihilD@¢ KehBY® Red TRARRDT TIRIsB €ibers that
reinforcing fibers such as carbon fibers having a

t efrsi lightes| anglt mmrm@ham@t@fsﬂp%§@ntt1hlﬁmg4@ore@|9@n0@rQab@ndlng are
fiber f S GO

e PR ok O Sl AR e Rl PR Rkning
r atdrborofibbisghltie &drasdi bighBr Hadticl dapgorsfibay hbeingp fesile elastic
90% while other reinforcing fibers, and partjcularly

caPedniup oh4PY 1 290 G2zt Qs PY BoE e vplimeggwseds By maé%%g the
t hg&uﬁ%%tﬁﬁmé‘s HHRR 3‘63/3& ﬂl&e%?g%' JB@J {&0mk %@fh%"@ﬁftp L@ quate

remai nder of the fibers.In a mater
setiedlitgds étaimed hmai gneupechonsngshigh glhmtlcml aftehnation Chal‘aCtel‘lstICS

stainl ess eel and hon nb shaped FRP is ysed for
¢ hB Pf RGN 18 s 38 T ekt A0 T RS er

pl ate 14aaRchdhngl doMe rrelﬁfd'%&ﬁg %ﬁerﬂs‘émnﬁi&%@lﬁ%hly clastic carbon

stainl ess steel have high strength and are resi stant

t ofibeysragmirtaen of the fibers may be made of other reinforcing fibers such as carbon
fibers having a tensile elastic modulus of less than 490 GPa, glass fibers, aramid
fibers, silicon carbide fibers or other known reinforcing fibers. For example, the
volume ratio of highly elastic carbon fibers may be up to 90%, while other
reinforcing fibers, and particularly carbon fibers having a tensile elastic modulus of

less than 490 GPa, can be used in combination therewith for the remainder of the

fibers.



There are no particular limtations on the reinforcing
fiberg7secyi ng as the material of the internedi ate

woreooBae442and a Wi de range of nmaterials known tRCHES2008/059102
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reinforcing fibers can be applied. Carbon fibers,

aram d fibers or pol yparaphenyl ene benzobi soxazol e

fibers are preferably used for the reinforcing fibers

i ncor porkt @tdlition, fahﬁatpﬂlasdelectedﬁ(&ﬁ ehdrgtompi c@hsstatgeof aluminum,
avai | bIe co rciall nd may. be formed into th

sh%talél of staclng hangpep @.%Fqlgop i fcapPgate member 18

ma&f?éﬂg%{j ‘t%?wé’en %@ gm@é g3 éﬁ &em&p@ké Y6 aVARIMARKE and

mat eri-al s i ncl ude Zyl on Those fi bers
t hstaindose ste¢ldlave hl@rsdengtb ramd/ erecrlasastam;ttte COF0S1CTB

contribu in to resj.s ce. to ben r

o of er abl YA psno Rl 156 Rp 6 o BeRe Rl rsging as the

pl astdrial 6%8Pﬂteﬁﬁwlab &b S aaﬁféloanwfldebﬁﬁ%e bMmhRe afsandwafto be

hlghuy elastic carbon fibers havin ensile elastic
Hunig

wing Abost saws50c GRaplad. 309 bonpddcy wwude ﬁbgrs or

po?rlg Xpheagqua%)%nzrolbbslo;aaztoye fl: @er% ate apre%e qa%%hasedbfgr ?{Jg remforcmg

haﬁbﬁg ittogforatbd iroht Phseié.t EREs3 inhaddtiald @t acitibl S¢dntiBercRilly, and
obt ai ned. The aforenentioned volunme ratio is

pr BRE DY 6@@640%)6?6 Hpe of TR U BicEly duailapke material as
expliapat i @0, 0f v af '08H1§ne‘?§l W%@aﬂblﬁt bﬁﬂt&&% %{cfl%t K vi3f® and

t he présent imvent i on, partlc aspects
whZglon®heThast dibmmdhataae It[ghﬂee ancdhasprbee nhaantéminlcy contrlbuting to

altered. Fig. 2Ais a sid iew.and Fig. 2B |s fran

T BASRES (7 GRS 8 oG of OgTPiEay apbogirigber renforoed
aspRsdc @Fl@'} c%ﬂt‘élrf%flg EbQ fiBdrs i@ RS 6N hight V&Jbﬁb @Brboh Fibers
this exanple, the end effector is constlg by an

upp@nng)a aneilo ¢lastic momlus pf 42@t2? tahiba at M%Iommore by volume is

rec ul ar, .pr nb 23 arranged, . .. .
b efl trﬂegggg g]i 1% Hl&%ﬁ% fal%g%§ (E/é) OF Gorey ﬁlggquate rigidity is
i nbl@tﬁﬁﬁ@éﬂ hiad @m@ﬁ%@ﬂ{avﬁfg High SibfRloMafiBkRGoh EhapR&ishkeisbBtained.
the entire end effector to denmonstrate |ight weight,

ad&heaforcraentioner Yolame rajenidipricieblyi 9% gt rnpreg 3Ais an
over headTP{é FMow hgé)égxgdés I?h b@ﬁ%t onve %Qﬁ‘ ' gsé)egigé3§th? end

back view (as Vi sirde o

oneffasqedithofresnt iventednf ecd gdrtioflath&sppéte sewhich the intermediate
invention. In this exanple the end effector is
coRsmberhasdepy sukblpliercd) at e 24, a | ower plate 25 and

a Us hafﬁg Qﬂ'i Hﬁgb 4 am% %@ Rt 3109LEs viewed from the side

bet ween ates he use of " an
[ nbéF@@A’itaf mtmmsepectocﬁf arhesd fe&ecmalrrakdﬁ: pﬁesqnbssvdnhent dn this

reduce t he MEI t of the.end.effector onpari son
i EREATHG G OR SRR 45 25 SEPHLAE A B GheBr22 and a

t hﬁow %c&ﬁl%hﬁ} SritBTRRImER e BEcIRI O3t Rrhged H&We@ﬁ thek® plates
addition, in the case of end effectors extending in a
Si 2\@&@ Z:H ridetusoaf ansinfepmediate member of this form makes it possible for the
entire end effector to demonstrate light weight, adequate strength and bending
rigidity.
Fig. 3A is an overhead view, Fig. 3B is a side view and Fig. 3C is a back
view (as viewed from the left side of Fig. 3B) of one aspect of an end effector of the

present invention. In this example, the end effector is constituted by an upper plate

24, a lower plate 25 and a U-shaped intermediate member 26 arranged between

5



the substrate robot shown in Fig. 5 to be described
| aneria7¢ keTef f ect of reduci ng bendi ng of the end of
wae b@send2effector is large. Fig. 4A is an overP@EUS2008/059102
view, Fig. 4Bis a side viewand Fig. 4Cis a front
view (as viewed fromthe side of Fig. 4B) of one
aspect of an end effector of the present invention. In
t hilsseplatep2d,antl 126. did wBE bEah dtteringddnsicinbeit @Idthh;yfoﬁﬂ makes it
upper .pl ate 27, a | ower pl at and an interne
rreH‘bSé‘rb? © oA BF WeHE P 8}%@@@2&‘ 60" SHBATOBENEN the cxample
I GIRRGeH Ihgt yeRRe Hiesfuil 3F aR 1%?61’1%@%211%%6&9& déﬁ%e%ade to be
thls type of internedi ate nenb es It possible
r estugléert hlslddﬂloghm thé catsh ef ekt foectxtendatg ian serela @mtlyn asin

5 1 R BHE S el GRRTh A i b Greeped iy oEP o reducing

! Igaidmg &the e@d]@lfth@vﬁd th@[ar%be resi stance and
I npact resistance, they are particularly advantageous

for use Big. #hiermedirbead g 4Bis absd@sh@vsmamdrﬁgu 44 ista front
gﬂylfe?vg a§ Qllsee ffl‘ anq?'?et Sll neQOP lélh?\évf §Itle;)a}}’lsCt Dpdl { g nfihgf[%cttoF] of the

fi peeere nebeﬁﬁomflntthhe eemlple,fthe ehdEffdvedtas eorstifutdlt Bif £ ipper plate
which the outer circunference of the cross-section

10t hat 4 lovseplsendt ard & InfgrmeRitq BREORWS élaé? PEBengyROPp-shaped
h ]
gngraﬁg&* B & aﬁg%cgﬁgt%f@é t&g@%%s Y88 F 1AL O8s kX 8be of

t owar ds ree en I'n order to obtain
hi 'gin@mwiatfr Aatmber @bks n'ulatssxbh: tol*raaha;etthxr wsighcsf thelené cffector at

t he W ction' ers toth i rection of
a ?f%ref%'l lng ?%L @H@W% bhave éwhgvnfg c t&@?ﬁtﬁ? stggngth of
ar girtayy GEek)wiE, &b ﬁgl‘éﬂr\)&?&%ﬂt end nh3e @ﬁ'[%ﬁtotq Bcat resistance and impact

cross-sectional cen gravity (&) of the free end
15 15resistanod, Ithay @ garelfcﬁledy odvabhPagsranmor st diigtermedidtn ngmeber 29.
ef fector 12 shown ase .of definin

Che vi di A SHARAn . b RS CHE G BRGTE S 'RUoPy BiRgHefor he

r esRBetylofehy cffédtdr 16t wipethraBlRdhfiehdhkeddndt I3eof the endefkector
15 as and T2, respectlvely end effector 12 has a

t ab@fee%l sghelpes imwhishctheomityr eiraimfersnee B dbmerospaeationethat is
Ho 1‘@%1({18{\4\%! %St hl% %&1&! seeclﬂg 1{5%1' of th@ enI effecto%) ecornes srnaller

or o present 1nventronis

20 notnoling fred th@ ﬁkm snd 3 pewarlin tl&dﬁied e 13 o endr &f betatnohngher
12 having the shape shown in gg an end ef f

of VIPFBIOBRESRIHION SHEAEIPBYICE aﬁl%ﬂ ‘Aensdtvise lé‘iféltoé refers to the
h , I
Shap& o ol 'h?g 11 1Rk EHRIR tﬁe ?%é%&gﬁ%?vl‘g |_%}’1) of the

becones snal movi ng tomar
Tl fixedT@yd 1bne theerrpssasecmsil eérftetcd)ﬁ)gramty {62 pfithsdért end 15 of

i nvention, can al so, have t apered shape in which both
th@oe]yﬁ"%l?rlkfi%f%& e@éh?wﬁé‘b 1rge?sma\l |l er noving towards the
25 free endy(ddy e?fe'é'%r 12shewd 2n 85 11! {dk rcagee@k déﬁnF fg?the $Adth and

and 3B). \WWen the outer circunference of ect or
12hyghtotake ﬁn@, ¢m§1rl3tm/ﬂhgnd T1, respectively, and the width and height of

the free end 15 as H2 and T2, respectively, end effector 12 has a tapered shape in
which only the width becomes narrower moving towards the free end (H1 > H2, T1
= T2). However, the end effector of the present invention is not limited to this
30 shape. In addition to end effector 12 having the shape shown in Fig. 1, an end
effector of the present invention can also adopt a tapered shape in which, for

example, only the thickness becomes smaller moving towards the free end (H1 =

6



towards the free end 15, in order to reduce the

anpnwadecduring initial vibration, the outer
w@eeosapfser ence of the free end 15 of end ef f ecPGr/UIRD0$/659102

preferably 1/3 or nore, and nore preferably 1/2 or

nmore, the outer circunference of the fixed end 13. On

the other hand, in order to denpnstrate effects with

r eBReTt >t T2)viNdor@bvernaratidesfitatar ofi ttehaesat @vestidncankyso have a

reduci g the o rcunference . of the free end 15

ev@ﬁerg Phine g “gg G“Uem% theeidil e heiehd hacmg pglisr Hwa(mwf@wards

t hg SRR Wi gr 1§ rEuafrere ﬂﬁi%trgt%? it ﬁ% ?Aéﬁ@ 38N d free

ends, the outer Circunference o ree end 15 is

pr ef er abWhed tiik®uter cirews ferenve oﬁbmcbef;ﬁa’cmrelﬂébqu@s/ Bnadker moving

t f d end
S TraerdT e RS ot h BRREs Bis sl iEng B Riprasion. the
| SopeediRuaiiténéd Ghd frde 801 B deridh@fecf 12 Reyrbfcxdty 8RGr more,

15 and, nore preferably, the outer circunference of
t h@nd‘ MeEs mﬁtrai@ 12 drmegre.1the opigr git@nefisepncopf thadixed gedi13. On

g} ddl }dlel(r) Po dernonsﬁs elﬁe e}fects va r&%e%tﬁo Vgcnra‘uont attenuatlon
CI rcu erenCe eco S Sha novi ng I rec

t oviai &tSerishies by exlueing thSowter citduriftrecd 6f thn fras pedt S Ienen a little
whi ch the outer circunference decreases uniformy from
10 ¢ hies qamypegedeidh arsendafiectos haviag thesame gyter sirgnferepgnior the fixed

Fi Qn%ﬂ'e%gtﬁlrs R B0 Eirc A ARPESE t g‘?ﬁée REq @grﬁbl aﬁ)r %gag){lf%/ 10 or less,

e outer circunference oes not
poaid araeasfetably 3/6xmdleeﬂ;dhélibu&nd:utchmfergtcadmfaihbyﬁxed end 13.

be smal | er beyo d that. portio vin 0 rds he
£ r LBCTfoge. fas; ogpr it %@e 5 @H&%@@%rhbl Ehl/pHe9/10
OUFh%f oPih’é%&ﬁ%ﬁ& ns %nﬁeﬁlbﬁeaﬁ«%?eréb‘?y ttRe Bitet B&MIBHAWAL 6f the free

portion in the [engthw se direction, and then remalns
15 coest bnts feofnp 42 to 34T thgeefitho Aixedbenidnkp.t owar ds the free

end 15. Varj.us ot her such ects can b oyed.

Fur t her moridatiy ) Bieen B RRR I biler ey S S smlter
enho@fnkgs HRIdiRkttisM@warRIRO fred EHEEIR hbOMARYtoRA aGfecin which the
shape in which both the w dths and hei ghts of the

f i uetar @lmimsfﬁ@n@% dedreases pidorate figm theelixssinendd] Ivowvgirdsntde free
| T f
engnd ﬁ ow’nI il 'Fi lﬁ“lll 2F0§4 %x&%&éb aesH {t% ‘t?'e e(‘i}lélg%%ﬂtnﬁxtéﬁ]gh the

forma ange

20 f i x@er eli‘dilrﬁf@rdlh@d(f)d’s&&)t ehshgcTha poreen ﬁéar&ﬁéﬂ fie¢d emdl13 and then
effector 12 may renmain open as shown in Fig. 1,

caprafadly seomghiaslles Pem%hatéqog«m ROWBAHIraTAR{nc tﬁ%re end 13, or
' n%??ﬁ)%gt Y Be e lcg%g iR wHi AL QR R Firc MAF: %%rdecﬁgﬁs élp to an

| eng e en ector 12 shown in
beimnhdiatmpomhm e ek leﬁgthra/uwrduestlabl aendttbers cepEonst canstant after

substrate so that bendin the central ortionis
>RGN Frrainh foo et e diReenide o fa sl RS b dmedean be

25 I ob@plol&d.be descri bed

Furthermore, although not shown in the drawings, the end effector of the
present invention may be of a shape in which both the widths and heights of the
fixed end and the free end are of the same dimensions, i.e. HI = H2, T1 = T2 so that
the cross-section of the end effector is uniform and does not change from the fixed

30  end to the free end.
The free of end of end effector 12 may remain open as shown in Fig. 1, or

a cap made of rubber or other elastic member may be inserted into the end of the

7



| ater. Consequently, this Iength may be suitably

denermirrnedTaccording to the size of the substrate to
wheooRaeed. I n the present invention, the effeRCBUS2008/059102

denonstrated by the present invention becone

i ncreasingly promnent the greater the length of end

effector 12. In particular, the present invention is

exopenire).y useful in the case in which the | ength of

the end effector is 500 mm or preferably

or nor e, MRFPVRb S etk af theeyd 9%0 T BP W EIE #ﬁ@?\’gd b such

ar ﬁlapﬁlepéhrdt éffelé{o‘?lrls hblg]tl;) %ﬁfgﬁ?ﬁa @Hbstttla% W ﬁﬁ%ﬁb&fdn@“&'f the central
effector 12, and the m ni I's to be secured

t hpertigh Ilsnmhabttbréwhaqthue selgbtraterie hglshd andsubetnat nghot togbmﬁetsgrlbed
to, be i ntai ned.fqr inhibitin n t he.centr al.

5 politohobraRL b osbee S b e oRe e bl adack i Pl bize of
MBMRQLbItRtMDIbE Rolifed. MRHEHiabS ika@HoRRe SRR R@tbnstrited by the
addi tion, the height can also be suitably set so that
t hprepgntiinyantion ch@pﬁ’fé@i usctrﬁzémﬁbh peaainbeindic rgjeaft¢rgth9| lﬁlggthraaf end

an. t he rel.ations

e C ur e
dt?%cttor ?ﬁ 1cur agh e pr?se{ﬂhlnvent%on IS¢ tr%e Xﬁls\%/%] in the case in

Subfﬁtoﬁl&he&ngﬂﬁomld Seﬁd cffEytpt (:saidwmnt Bitembfkl phdferablyt 0 mm or
end effector of the present inventionis 5 to 60 nm
10 Thimorg, gad mss grafcrably 2§99 &HY o8 mpref TBYE 3FC N PYFieyppEppitations

| of 18 RS Ahg LAV {2000ng YRR Wil i e B4 o

t IS, not limte e en
ef ﬂmatqmregirsa%ﬁgth ahy bsindmg rllgldlttyl te bk Ingaintbinled tﬁyr inhibiting bending
ut on t he free end,

S f [ 1 )
tﬁgfc %@k?@&l %%WOPH?B@MW%F su Stfﬂté? csperdingtodh papnesdn which

mnhe'}ﬁ’aft@rléﬂ glc@ra8blomlifse thhanitbl, Miheit SRR Berkuﬁhlq’y set 50
the end effector 12 having a constitution |ike t

15 | nthat: ateemlmmomerqqslr@b stperigge dndbending rigicaiypire, ab@ntoulpqomcured
anint er medj at e

6850 Sbd o RSB B el SR n e B RTROR oM Bich the

pr ﬁﬂidﬁr@t@s Qashbikedy lafly, thg Hodh$ JfYtRE c@fl effector of the present
constitution. In addition, the@y{)per plate 14 and the

| olentisingis & ta 60 i sBhdight o ceaiht jong 2né eeqierde pestviderm the
h aﬁr‘ege%t kﬁv%ﬁ %y@écgﬁg %h%te quly[%% 'th%%nﬁ %ﬁ%&&{w § rbu% E@&%ﬂlite?qg, 1to

m num s oneyco aped
20 chogen for the i nternmedi ate merrber enabl i ng

enhancenent of hending_.inhibitory effect s.

t he end ERT &k SccH RIFETAHhE SN liltﬂeé]ﬁﬁbb‘HYe%Wé%aﬂ% when 1

| SFRr e AT o hedF B oRe Kfeolh B ST R Lo then 20
evem, Imcghpeafer\alellygbﬂs temdl(d mss bendi ng (deformation).

e Yol RIS R Viep B0 SRhaTal 19,61, % BrOONEL oD,

25 T OGRIaRg 4BBYE ICl¥ndrls¥d 81 e8P a8 WbePplate 14, a lower plate 16

and an intermediate member 18 arranged there between. The end effector can be

produced easily by employing this type of constitution. In addition, the upper plate

14 and the lower plate 16 of said end effector 12 are made of FRP having high

vibration attenuation characteristics, and aluminum, stainless steel or

30  honeycomb-shaped FRP is chosen for the intermediate member, enabling

enhancement of bending inhibitory effects. Moreover, the end effector of the

present invention ensures light weight. In the case the intermediate member is

8



met hod for producing a tapered, hollow end effector as

shewvirapEirg. 1. The fact that end effectors having
woelen2egbnpes can al so be produced by suit abl yPEI/U820081059102

the net hod descri bed bel ow can be easily understood by

a person with ordinary skill in the art. First, as a

prelimnary step, carbon fiber conposite materials are

pr epléove cinf aid dffeetou ppe eandvidenverhighl ladsesen diptlited weight and less

al nu ructure is prepared for the internediate
ﬁ?ﬁ‘é’f gﬂ?ﬁsﬁww of Upper and Lower Pl ates The carbon
fiber COFIP&%'IIB%H@%I%’&M@& ' S6farda@bn Bhg@%ﬂb forP R tho@ W khe end

plates is forned er descri ow First
a cﬁttqtcorxoff gsi presesltlmmnagmdiyeﬂ)cumng nartizatdolynor iabevxample of a

an uncured nat ed

5 onethot T Sl s TR pbliy ML REHIRLS SbBREFERE). The fac
usgat fHdHeétord RstinEothar dMapesichRarss bl ?Vddﬂge@mt ahgbly&iltering the
el astic nodul us of 490 to 950 GPa at 30% by vol une or
momethod Weseidbied belaw agh &s sadilyadersiopd by Iaeoﬁrsﬁn wathordiapry skill in
al Q be added to the carbon fiber conposite materi al
prOV|ded they do not inpair the support performnce of
t he uppeFirang o graemiralbypstes calbbafives edpddgic hesdriags &ukepared

as _epoxy resin, phenglic resin, cyanate resin,
10 ynfstthe apeer pl ipe%qré}lat%s%nﬁ anpalwmmﬁrﬂét%tgr%ls Rippred for the

bi 5 n can be used for the matri x resin.
Inﬁftﬂﬁllnghcase,e tsﬁjat which is able to wthstand high

t enper at Borenaginnl ofiUghertandil aivtey Péatasi 1 o nﬂihmtcmrbmc fibaxs composite
rubber vulcalzatlon i s preferable. ddition

t hBRHEEbHNGT TRESHPPT AN PIRYGE %Eﬂrme /18 {heAthngjsdescribd

rubhsw, qfird, eashl'atrbcafé‘é‘lnbl@ ehpAYedd iRod ¢HEEIRE&! dhkBGto form an
resin for the purpose of Inparting inpact resistance

15 andndquoedy ipneesepregnatel (prepregls 6ht¢tng Thes iprepreg whiethfar example,

t her l.astic.r has soI ved in .

¢ hETTRRE B L e B oot Rt gy Rastc modutus or 490
t h@y 950s@R4 4t30%% B v elumblor RRie hInt adldﬁfonoéla@ﬁ‘&@@mf dth@rfivers can
i ncl ude PAN-based carbon fibers (obtalned from

poalygbe yiidadi torthe earborpiker ¢antosite Fadriag pepvidedgheyedo not impair

coPBohFRRa o e AR S BN PRUATS, coal tar

20 based preledimdedttng haitisngcla at epksxy esidl phériotic moduyl cuyanaé resin,
490 to 950 GPa, these can_be used in conbination in
t h@nﬁalévé%t@%pola/?ﬁv%rﬁf:%rpolwmeﬁpsgn@%énsntallﬁémbdetreﬁn paislgsed for

%rrﬁeﬂﬁ)( ¢ sﬁrf' e[nctﬁ S N— ak % %bl@ t@bvﬂﬁst%fﬁ‘ﬂgh temperature and

ul us, ase ers have
c hhjlgh ¢1t1mud131t encflroﬂrnhmtg buches squer sltlceengattlbn id prefacidid. iloaddition,
exanpl es o regﬁﬁrfts i ncl ude g ctional
S hodhermOReHipd BT i s RATAg s M3 ¢ of gybep of dimsbayebeen

25t h@d&arfs a%ér%%étﬁﬁg r@&RffoR &mﬁuﬁs@m iAPeRIng idpakt @Sistance and
flat weaves, weaves, sat

toughness, or a therrnosettlng resin in Wthh a thermoplastic resin has been
dissolved in a thermosetting resin may also be used for the thermosetting resin.

Although types of carbon fibers include PAN-based carbon fibers

(obtained from polyacrylonitrile — PAN- fiber) having a tensile elastic modulus of

30 less than 490 GPa and pitch-based carbon fibers (obtained from petroleum or coal

tar based precursors) having a tensile elastic modulus of 490 to 950 GPa, these can

be used in combination in the present invention. In this case, the pitch-based fibers

9



weaves and triaxial weaves. Unidirectional sheets are
panti7gak aclty preferable for highly elastic carbon

wo piwsn24aeepr eg sheets having a tensil e el asti cPeDUS1008059102
of 490 to 950 GPa. Various types of prepreg sheets can
be prepared, such as those having different types of
reinforcing fibers, those having different usage
r ahavesthe tharadterisoic ©if adidh dests rhadulbve witie thoPADiassd filfers have
thgse having.di fferent orientations. of reinforcjng
f i BercharagirstisgRidHeh %HS%%%re&g%rlé@déﬁ@et cxagnls QiPEeprpg sheets
pr ﬁlfcﬁfd@tﬂddiﬁééﬁ%@a@'sﬁ SEIEEG ﬁl%crgfn%ﬂ@& L@l %r&!)ﬁéﬁe%in the
substrates to be he?d so that en effegtors havi ng the
opsanmudirgeiodi gyl cliogi-dioven slrcetst ched . flaTveeawes, ewills wedasesatin

of the prepr.eqg sheet .pe coverjng with a

S or e RO B Eg csn bt shath P rBiupcly. strasple for
Pr RRhRL]S&AE Bhrbb R FiBESprePrefBhds RO Bk SBREl claitivHoahlub BE490 to
above-nmentioned matrix resin is inmpregnated into
reP¥t 6Pei ng fibers woven in a plurality of directions.
Voven caphonfiBer s nahAsSnLLOSLS noahamid T hets (or.

silicon CArbi o‘%pefsi%e?spa%dg §o°on are p?e? érabl y~ use
f odiffchat rgp&f oF Gictidortine fiders| Bhaad dhdvig diffierbhtexbdg €ratios of
hi ghlty adhesi ve sheet is preferable so as _to be able.

10 ¢ oreinfgecang, fiensdpethe dnairy redat of Hwsphapineglifpreat orientations of
or A BRGARRE CAREMERID the SRS MR R NRE: Ry suiably
onscl&sedoaccesling toolic glaatsuhgrandstté bt held so ties sndwffeiors having the

prepreg sheet, fluffing or unraveling and simlar
unﬁlgtérp‘tlr@ ‘pesare “é(raée?ﬂr@‘\?@'nt ed during post-processing
such as ¢ §jtGuARct HFkd %ﬁce%@h’e%t mhaBe BSR AL with a cross-woven

Cross-woven prepreg shee ers the advantages of not
15 onprgpiagphent iangeqesace s alosd-ivoyen rapreglskert raeha o argunduecd sheet

gener at | f debris without risk.of damagi l.i qui.d

or Y Bich dh ghoyy onsprd, relX ppiidmaregRiiag g seipflying fibers
si o GeNingf| @fafityast diteb@insP VRSiehic@ibof WidSts! @h&sibeNeXtamid fibers
the prepreg sheet is forned into a prepreg sheet

seet sibepngfaripdedeere prd sreen dicmesfeiablysused s ththwgpdorsing fifogs. In

pr epr: s ' s, for ex the f

(Rl FESIE T dahibivs Foa K B Gl Dy B B qglonely
20 mehidiee: toad cba thoprBpichshqet.eQoRBghe bt caticd bortissaly dd@cring to

by cutti ng, b% nmechani cal praocessing or processing by

a_ thagetrrathehcghe i eepbyiap et Ve Hied et §rPhobt ai ned i n

this mnger, jegulPbACEHidswRn RS Wﬁg%eﬁgﬂ é@%@hm,ahﬁﬁiing or

in an oven or simlar §pparatus |Ieapf| g

pr esswlmgtand shniddr untésércd ppetts argpréened dotiag pest-prisatiing such

conditi.ons in this_case consist of heating fromroo
¢ ofpBYHRERd JoripEe Ty dhiose,0F § CIRETVGSH THERGE Shect offers the

25  advantages of not only improving processability, but also reducing the generation

§ having

of debris without risk of damaging liquid crystal display substrates, plasma display
substrates, silicon wafers or other precision substrates.

Next, the prepreg sheet is formed into a prepreg sheet section of

predetermined dimensions. The shape of this prepreg sheet section is, for example,

30  the shape of upper plate 14 and lower plate 16 shown in Fig. 1. The method used to

form the prepreg sheet section can be by cutting, by mechanical processing or

processing by a laser.
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hol di ng at a tenperature of about 100 to 190Q0C for
aboeut74110prqg 180 m nutes, and then discontinuing
whe@siizyg2and returning to roomtenperature by PEL/US2N08/059102
cool i ng. The purpose of placing the uncured prepreg
section in a vacuumbag is to apply external pressure
(nanely, atnospheric pressure) to the uncured nenbers
roughl y Tin fieusddyprepreg saddt gectivh dottiegdripdhatreanvernizgrlaced in a
The material ysed for the internediate nenber
pr @%C@P%L@g HAS BUpEFAER & GPr O&SPoP P g At vkl applying
I I
ongy s, SR I Rgnet AR TGS R o spadicaps, i his case
r eednszse ofl hgatérat Eomvwmioghtenipeduaici anthofratt ld 2rd 1€9G eet orinute,
than can be realized with stainless stee

In
5 adbpldingrit ajtemperatusaababsput 48& fq i M Cafor ebar lgrt@dISQrmmutes and
t

¢ PP b e RN EL RS RER Ao T Aooling
I n$headrpofe af platingnhe itesel prprly swedar inad sa@lnnﬂ&% arte apply
fornmed jnto nepbers of prescribed in§F3|ons u5|q)
kn@ewnﬁ TRESHES Wats d%tnt%p%%tcanrﬁssy tq fieammugd apeanbers roughly
mepghesmiy;or exanple, they may be formed into the
|nterne I'ate menber 18 as shown in FIG 1. Formi ng may

10 be carrlE@nmubnbﬁhnunwﬂmm:NhnﬁmechanicaI processing or

processi by a | aser rnatlo f End Eff r The
end eff e@ﬁ%ﬁé@l%& B?%@ré aa? Pf ?r lﬁfghas superior
methesifontStdIBtdnbe WPPee phﬁhﬁ‘er |(ﬁVVea[lu1{ﬁhﬁ1ta? Anfnless steel or
i nternmedi ate nenber obtained in the manner descri bed

abbmwycqmbrsmdeﬁ&Pe étluimn@ahlswed merﬁ@relblwo radipe emmreveight
%e?(iglgtéodh n?iseffg?tor a%ﬁ?n @e rg\é\ﬁzeg éx%thssg dnl,re%s S ?e% YRE ad81t10n in

15 adﬂﬁf‘cla%ﬁof d%kfhlng uf Rvémhgeetefcdudionia idight)] Blionel e iRt hapos FRP

on the adhesi on conditions, an adhesive that can be

cufsegh at thaigemfaiing arais fbcisy susedDisfeakly aptspdioh alummum.

consi der g lon, gh IIIB @Rl oy IT&P(P 40 £ de%oeﬁ{eﬁ{be%bb%&ﬁgnbed

in this manner can e manuf act ur e

pr émmmhyuﬁng)km\meﬂ)mﬂﬁg racttiodd torobtasm ﬂxeenthh&echzrtd member. For

5;%%%93? zﬁ‘%’ rIIlI%b r%géﬁ?gg f 311%%%&? HINA m?gtaﬁgotvyn 86 1.
20 € anﬁfﬁﬁQ tha§ bk @GR iesy Ellﬂﬁng fﬁy@ﬁéch@ﬁwél@%@s&h@ Br processing by

bendi ng. Consequently,” bendi'ng generated by vibration
of afdser.end effector is inhibited, thereby making it

possible_.to effe Ei I I revent contact between gl ass
substraﬁ@%ﬂgﬁpﬁﬁg—%iﬁg%%g—of the end effector.
Mor eover Thd dHdtdFREtoWR Bithed £IUEHIND kabwh femaRE nRiHoas highg the

can be realized by
upper plate, lower plate and intermediate member obtained in the manner described

25  above. The end effector can be formed by, for example, by adhering these members.
A two-liquid mixed type of epoxy adhesive, for example, can be used for the
adhesive. Although there are no particular limitations on the adhesion conditions,
an adhesive that can be cured at room temperature is used preferably in
consideration of workability.

30 An end effector obtained in this manner can be manufactured easily as
previously explained. In addition, since the end effector is in the form of a
composite member with the upper plate, lower plate and other members, the entire
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usi ng the above-nentioned nmaterials and a hol | ow
st noctios ecfror t he upper and | ower plates. In addition,

WO 200842430t necessary to forman end effector 12CT/UR®08/059102
that shown in Fig. 1lby going through a conpl ex
producti on process, such as w appi ng nunmerous | ayers
of a non-vul cani zed sheet at predeterm ned angl e
r ebr&t ¢fietdrhaathe@fect ﬁ“SnlilhltﬂnQdeiﬁ@ Gﬁnéeqtlen‘itlly'gbendlng generated

indrical en effec ors. sequen
pr ucbraben &t thei ferftor ke “gHEl“‘é*ﬁ fté £hy fE%lﬂ% dt possible to
[ [

e RSl hat h&fé‘{s‘%?’ PO S RO SRR oMo ond
t heffedav é/lrbraquy,rﬁuvthctedelgm redupitian af iherendelffatton gattbr alized by
end .ef fec or. of the t ion, the.follow n

5 prrs%}r%r&@ VesPondatie PRTTER s lbh AfuctPSt e Pk gilgioner

g teyses thls type of end effector. FIG 5 is a
ematic perspective view of an exanple of a '
s ubst r at a adddiespib istnot negrsssagotodgum ppeet eifackorda likaghat shown in
ef {31 C‘i %}1 tgomgk‘gfgrtou | & %oennlélex n}rrloecfglgtéong?ro-crese s%]gl?. \{vgatlpging numerous
( f la@g@ 1o$ h nd,vultaWlzb® hedPatpnel cbdrinedIngleaciatiod tol éorend in the
effectors 3lhas a fixed end 34 attached to the wist_

10 32casp@f forpipgcdingris endgHgetpis Longeaichily fhgpypdudiopyetiiciency
bebifle RhAERLALh L iR el HRELALSI Las {PRuRIIRHEH an be
of the present invention s useful’ for transporting
gIpﬁﬂu&ﬂﬂ&ﬂtamﬂyauéﬁwxpﬂmhhgzproductlon process of

liquid crystal s as result of. denonstratin
each of Al Olkg{hftg%‘l‘ BhaY IPKRSA &0 STRIHIAEPR FOHIGHO BB ARS Figector

angr kcIplesii 1ﬂwntloﬁ/bfh%0f6@16w1ﬁ%1 Brof s &fnf @)ﬁ}leﬁfatlgﬁ otf he substrate

present invention can be manufactured easil
15addammonrOMhéuﬁobmﬂm@mthéepdeﬁénm?|nventlon handllng

subst rat arti usef.ul for rans
o, o gk 5, Poh bl terdRehls alfh ot B, B a substrate
geﬂ@l{s@bﬁ@rﬁb(&b@lﬁé BRI \Wd?\-ﬁnbﬁdgﬂ%b%@f It pﬁeserﬁ\ﬁn%ﬂﬁon The

effector of a sd%strate transport robot, conprisin
anSllhﬁ‘Eiétﬁ tygngpast rﬂbdte%rs Nmrsed of and eectors |(fingare) 3(1r;Rwyrlst 32

WhsB ahgc l? é)nd ks d leﬂag ?fé%% gl%(Pé é?a%‘c[acﬁe({to 'ﬁ@ erst 32

an interne er arrange ween t
20 pl aidea 8¢ eiidh®s .| Su‘lﬁmra&ls atcetran portIpr bangpladed @i ﬁléleah effectors
sel ected fromthe group consisting of alum num
stalnl ess steel and honeyconb- shaped fi ber-reinforced

pI astic {TERR)¢ ef%icto-lrrtﬁ” tﬁ@?Begéﬁéggélﬁgiogci?%e%l%r Ergns‘faloﬁ.ir@ glass

wherein t ber o
substrates used in the production process of liquid crystal displays as a result of

demonstrating each of the effects of thinness, inhibition of bending and light weight.
25  Moreover, the end effector of the present invention can be manufactured easily. In
addition, the robot of the present invention handling substrate is particularly useful

for transporting large-sized glass substrates referred to as 8th generation substrates.
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carbon fiber, an aram d fiber or a pol yparaphenyl ene
benrobrsoggzol e fi ber. 3. The end effector according

WO 200812442 2, wherein the fiber of the FRP i s aPCHDBINNG/059102

10

15

20

25

fiber having a tensile elastic nodulus of 490 to 950
GPAand the volunme of the fiber is 30% or nore of the
total volunme of the FRP. 4. The end effector according
t oOWHATISL LANEED IS:t he vol une of the fiber is 40% or
nore of the tota | une of the FRP. 5. . The end

ef fefisndg eﬁPwtlr?gSw%éméF HPPAPRTt TQPREr QATRPTISHAE: end
effector, . Ehd t strate
trans port bg{)lagér?gg(g fr g? (}eﬁﬁﬁ%& pgasglggglgpbgect ion
that is ap@mmeptiircecmhdﬂoﬁﬁdaelrhenfoec@tﬂiwtlséFHP}@udl on of

bl 1 ow <t (TR0 Rt £1<Pard BeFer STt Pligind the over

Cross- sglatd Of REMPATIAg ITBlat@lal RBERE fEdRMhé Rody ¥&tisting of
end towards the free end 6. The end effector

accor di flgmimng| sdindess sigbleansi honeleorabrskapedi fibstrginiossedeplastic

of the{ end is from1/3 to 9/10 that of the fixed
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The end effector according to claim 3, wherein the volume of the fiber is

40% or more of the total volume of the FRP.

5. The end effector according to claim 1, wherein the end effector has a fixed
end attached to the substrate transport robot and a free end and a cross-section that
is perpendicular to the lengthwise direction of the end effector and wherein the end
effector has a hollow structure, the outer circumference of the cross-section
becomes smaller moving from the fixed end towards the free end.

6. The end effector according to claim 5, wherein the outer circumference of
the free end is from 1/3 to 9/10 that of the fixed end.

7. The end effector according to claim 6, wherein the outer circumference of

the free end is from 1/2 to 3/5 that of the fixed end.

8. A substrate transport robot equipped with the end effector of claim 1.
9. A substrate transport robot equipped with the end effector of claim 2.
10. A substrate transport robot equipped with the end effector of claim 3.
I1. A substrate transport robot equipped with the end effector of claim 5.
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